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(57) Abstract 

A catheter-based system for accessing 
specific body cavities percutaneously and min- 
imizing patient trauma is provided. In the pre- 
fen-ed embodiment, in order to create an aper- 
ture at an access site in a patient's existing tubu- 
lar body organ structure, a delivery sheath is 
passed axial ly along the interior of a portion 
of the existing tubular body organ structure to 
place a distal end of the deliver)- sheath near the 
access site. A centering wire is passed axially 
along the interior of the delivery sheath, pierc- 
ing through from inside tn outside of the" pa- 
tient's existmg njDular body organ structure at 
tfie access site 'oy"caumg air£na~ponion of the 
centering wire to emerge from the distal end of 
the delivery sheath. A cutting catheter is passed 
substantially coaxially over the centering wire 
and axially along the interior of the delivery 
sheath. The aperture is formed by advancing a 
distal end of the cutting catheter through from 
mside to outside of the patient's existing tubu- 
lar body organ structure at the access site and 
advancing the distal end of the delivery sheath 
through from inside to outside of the patient's 
existing tubular body organ structure at the ac- 
cess site. 
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VESSEL CUTTING DEVICES 
Background of t h^ invpni-Tnn 

This invention relates to vessel cutting 
devices for use in the repair, replacement or 
supplement of a medical patient's natural body organ 
structures or tissues. More particularly,, this 
invention relates to vessel cutting devices for use in 
vascular anastomosis (the surgical connection of 
vessels) . 

An example of the possible uses of the 
invention is a minimally invasive cardiac -bypass 
procedure. This and -other examples are considered in 
detail in Goldsteen et al., U.S. Patent Application No. 
08/745,618, filed November 1, 1996, which is hereby 
incorporated by reference herein in its entirety. 

Vascular anastomosis is a delicate and time- 
consuming procedure in which fast and accurate vessel 
cutting plays a particularly important role. 

In view of the foregoing, it would be 
desirable to provide a catheter-based system for 
accessing specific body cavities percutaneously, 
thereby minimizing patient trauma. 

It would also be desirable to provide fast 
and accurate vessel cutting devices. 
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It is an object of the present invention -o 
Prov.oe a cathete.-base. syste. for accessing s;!:i L 

5 p L:r':"" -™o.sly, thereby .ini.i^.n. 
3 pa..ient trauma. It ^ s a5 c:r. u ■ 

-s also an object to orovide fas^ 
and accurate vessel cutting devices. ' 

These and oth^r r^K-^r^«*. 

tuo„l,, body org.n structure by p.ssing a delivery 
sne.th .xially aion, the interior of . '^i^'-^y 
exi.t.„, tubuler body organ t uoture to : " 
end o. tHe delivery .He.t. near t.e Le^r "e^ 

outside oJTk Piercing through from inside to 

ou.side Of the patient 's existing tuSuler body o^gan 

.ruoture at the access site by causing an .nd IZL 
Of .he centering wire to emerge fro„ the distal" end of 
the deuvery sheath, passing a cutting catheter 
=uostantially coa.ially over the centering wire and 
«i.Uy along the interior of the delivery s^Iath 
=r..ng the aperture by advancing a distal „: of ' the 

p ^-^"^ « outside if th. 

patienfs existing tubular body organ structure at the" 
2= access Site and advancing the distal .nd of the 

oelivery sheath through from inside to outside of the 

:::::r::t::*"""' "^uctu:e°aV::. 

30 • embodiment, the distal end of the 

cu.ting catheter is rotated to cut through the 
Patient •= existing tubular body organ structure at the 
-cess srte. r„ another embodiment, a cutting catheter 
"i.h a conical .preferably star-shaped, cutting edge Is 
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pushed through the n^hior^t-i 

gn zne patient's existing tubular bodv 
organ structure at the access site. 

create an invention can also be used to 

access site. ^-^^ 

In the most preferred embodiment, all or 
10 substantially all necessary apparatus is i;serted ' . 
the patient via the oati^nt-. ■ ^--^serted into 

vessel tn ,HH-; existing body organ 

essel. In addition, all or substantially all 
apparatus functions are controlled by the physician ,a 
term used herein to also include supporting 
technicians, from outside the patient 's boly. 
arigf po^rripfinn -f ^ho PrrMnrn 

The above and other objects and advantaaes of 
the 1. ,,,, ,,,, ^^^^^^^^ ^^^^ consideratL: : 
tne following detailed description, taken in 

n^unction with the accompanying drawings, in which ' 
thr H -^--cters refer to li.e parts 

throughout, and in which: 

FIG. la is a simplified sectional view 
showing the distal end of ^ h^i ^ 
25 interior of . ■ delivery sheath in the 

interior of a portion of the existing tubular bodv 
organ structure with a r-or,»- ""J-ar body 

- .n..e . :r::::j:::,r:::::r„r"" 

tubular body ^^^^^^ ^^^'^^ 

30 >. . ^ to portions of PIC 

U .how.„, . „„teri„, „ire piercin, throu,K frol 

to outside o, the p.tlenfs exlstln, tub",r 
body or,an structure at the access site, wherein t^e 
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end portion of the centering wire includes a 
selectively enlargeable structure; 

of rIG. la showing a centering wire piercing through 

ro. .nside to outside of the patient's existing 
tubular body organ structure at the access site 
wherein^the end portion of the centering wire i;oludes 

• FIG. 2 is yet another view similar to FIG la 

Showing a cutting catheter positioned for cutting a^ 
the a.stal end of a delivery sheath at the access s.te- 
FIG. 3 is still another view similar to FIG ' 
-a Showing forming the aperture by advancing a distal" 

15 outs.de of the patient's existing tubular body organ 
structure at the access site; 

' " ^^°ther View similar to FIG la 

snowxng advancing the distal end of the delivery sheath 
through from inside to outside of the patient's 
existing tubular body organ structure at the access 

^ i U C / 

FIG. 5 is a simplified elevational view 
partly in section, showing the distal end of the 
cutting catheter advancing through from outside to 

tubular body organ structure; 

FIG. 6 is a side view of the patient's 
existing tubular body organ structure of FIG 5 
showing the aperture created; 

^ . " ^^'^^ ^iew Similar to FIG 

a sHowmg the distal end of a delivery sheath in the ' 
-tenor of a portion of the existing tubular body 
organ structure with a centering wire piercing through 
from inside to outside of the patient's existing 



25 



wo 99/38441 



PCT/US99/00102 



5 - 



15 



tubular body organ structure at the access s^te 
Wherein the cutting catheter includes a dilat'or,' 

FIG. 7b is yet another view si.-nilar to FIG 
^or.xng the aperture by advancing a distal end of" 
5 .he cutting catheter through fro. inside to outside o. 
the patient.s existing tubular body organ structLe" at" 

a li:::::: "-^^ — ^ 

10 la Showing advancing the delivery sheath through the 
aperture at the access site; and 

FIG. 8 is yet another view similar to FIG' la 
Showing a delivery sheath which includes distal and' 
Proxxmal selectively enlargeable structures. 

at an ^ P«li»inary step in creating an aperture 

at an access s.te 10 in a patient's existing tubular 
booy organ structure 1, a delivery sheath 20 is nassed 
-ally along the interior of a portion of tubular bod, 
organ structure 1 to place a distal end of delivery 
sneath 20 near access site 10. when the distal end of 
delxvery sheath 20 is proximal to access site 10 a 

Of the Sheath until the end portion of centering wire 
30 emerges from the distal end of the sheath an! pokes 
through from inside to outside of tubular body organ 
-ructure 1. centering wire 30 provides a piL trL. 

d.s al end of delivery sheath 20 in the interior of a 
Portxon Of tubular body organ structure 1 with a 
centering wire 30 piercing through from inside to 
outside of the organ structure at access site 10 



20 



25 



.30 
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The distal end of centering wire 30 is 
preferably deforn.able to facilitate deployn..ent and 
removal, but resumes its operational (preferably 
hooked) shape once deployed. Centering wire 30 is kept 
relatively straight when it is inside sheath 20 Bu^ 
wnen centering wire 30 is pushed axially out the distil 
end o. Sheath 20, it curves to one side, as shown in 
^IGS. ia, lb and Ic. riGS . lb and Ic show alternative 
structures for centering wire 30. m riG. ib, th= end 
portion of centering wire 30 includes a selectively 
enlargeable structure (such as a balloon 50 which ' 
extends annularly around the exterior of the centering 
wire and projects radially outwardly from the centering 
wire in all radially outward directions when inflated) 
in rIG. Ic, the e.nd portion of centering wire 30 
includes struts 55 spaced circumf erentially around 
centering wire 30 and which are resiliently biased to 
project from the centering wire after the end portion 
or the centering wire pierces through body organ 
structure 1 at access site 10. By providing a 
selectively enlargeable structure disposed on the 
exterior of the centering wire at a predetermined 
distance proximally from the distal end of the 
centering wire and enlarging that structure after the 
centering wire has pierced organ structure 1, it is 
possible to prevent the portion of centering wire 30 
Which is distal of the enlargeable structure from 
passing back into the organ structure. In addition to 
the retaining function, the enlargeable structure 
serves to seal the aperture and displace tissue from 
around the outside of organ structure 1 near access 
site 10, thereby creating a space. Such a space helos 
to prevent cutting head 45 from cutting other tissues 
after exiting organ structure 1 at access site 10 
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After piercing through organ structure 1 at 
access site 10 with centering wire 30, cutting 
catheter 40 is passed substantially coaxialiy over the 
centering wire and axially along the interior of 
Sheath 20. FIG. 2 shows cutting head 45 of cutting 
catheter 40 positioned for cutting at the distal end of 
delivery sheath 20 at access site 10. 

_ _ Centering wire 30 holds cutting catheter 40 
anc aeiivery sheath 20 against organ structure 1 at 
access site 10, thereby preventing undue bleeding 
during and after the creation of the aperture that 
could occur if the cutting catheter and the delivery 
sheath were to move away from the access site. ^'J 3 
shows how the aperture is formed by advancing the 
aistal end Of cutting catheter 40 (i.e., cutting head 
^5) through from inside to outside of organ structure 1 
.t access site 10 by rotating and/or pushing the distal 
ena of the cutting catheter. 

the distal end 
o. cutting catheter 40 has a circular cuttinc edgo 
cutting catheter 40, which when advanced by dotation 
cuts through tissue and removes tissue plug 60. The' 
preferred embodiment of cutting head 45 also includes a 
serrated cutting edge and an axially aligned recess for 
accepting tissue plug 60. By re.moving plug 60 of 
txssue (rather than merely displacing tissue, as in 
FIGS. 5 and 6,, the elastic recoil of organ structure 1 
at access site 10 is reduced, which may be a desirable 
condition for optimal graft attachment. 

FIG. 4 shows advancing the distal end of 
oelivery sheath 20 through from inside to outside of 
organ structure 1 at access site 10 and removing 
centering wire 30 and cutting catheter 40 along with 
tissue plug 60 contained within cutting head 45 
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As shown in Fir; ^ . 

^ ' non-rotating cuttina 

™ ::::: m — 

^opes te.g., oblong aperture 70 ^ 
anastomosis, . no. 5 also shows thHs- o HeT""' 
invention i„ o.ea.in, „ o.^r^s „ 

av.„=.„, a ,i3tal en. o, cttin, catheter ,„ throL 
from outside to inside <-h^ tnrough 
site 10 r.nr ■ structure at access 

a on, the interior of e portion of organ structure 1 to 
Place a distal end of delivery sheath 20 near se=oJ 
access site 10 .her, an inside-to-outside aoerture can 
1= be created. ,Kote that or,an structure 1 is sho™ 
-aller in scale relative to sheath .0 and cu tL" 
catheter 40.) cutting 

FIG. 6 is a side view of organ structure 1 
.howing aperture 70 created using non-rotating cutti^o 
catheter 40 of FIG. 5. i:?clng cutting 

cutting catheter 40 shown in FIG. 7a is a 
rotating catheter. Cutting head 45 could be a saw- 

«nd Of delivery sheath 20 is shown in the interior of . 

portion Of organ structure 1 with centering wire 30 
P arc ^^^^^^ ^^^^^^^ J 30 

structure at access site 10, wherein cutting cathlter 

0 includes dilator SO. oilator 80 facilitates 
advancing sheath 20 through the aperture ,as is shown 
by the succession of steps illustrated by FIGS. ,h and 

The outer diameter of dilator 80 is close to 

than'::" °' - ^= typically larger 

than the diameter of cutting head 45. As shown in FIG 



20 
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30 
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ro, as dilator 80 advances through the aperture at 
access site 10, the aperture is simultaneously sealed 
against bleeding. 

riG. 8 shows delivery sheath 20 which 
xncludes proximal and distal selectively enlargeable 
structures 90, 100. Preferably, both selectively 
enlargeable structures 90, loO are balloons which 
extend a.nnularly around the exterior of delivery sheath 
20 and project radially outward when inflated 
Although the e.^odi.ent shown in PIG. 8 includes both 
prox..al and distal selectively enlargeable structures 
e.tner one or both m.y be included. When enlarged, ' 
proximal selectively enlargeable structure 90 or-vents 
more .han the portion of delivery sheath 20 which ^s 
-= distal Of the enlargeable structure from passing o^t of 
.he tuoular structure via the aperture. Similarly, 
wnen enlarged, distal selectively enlargeable structure 
100 Prevents the portion of delivery sheath 20 which is 

20 . T\l ^"'^^^"^^^ =^--ture from passing bac. 

20 m to the tubular structure via the aperture. 

As an illustrative example of the application 
Of the present invention, consider the following 
Delivery sheath 20 (preferably about 4 . 0 mm in 
diameter, including cutting catheter 40 is introduced 
xnto organ structure 1 percutaneously through the 
femoral artery near the thigh. Cutting catheter 40 
includes cutting head 45 (preferably about 3 . 5 mm in 
diameter, . Delivery sheath 20 is positioned at access 
site 10, here the ascending aorta. Centering wire 30 
-s traoced through cutting catheter 40 and is caused to 
Pierce the aortic artery at access site 10. cutting 
catheter 40 is then tracked over centering wire 30 by 
either pushing or rotating (or a combination of both 
pushing and rotating, and caused to advance through the 
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DeUvery .heath 20 can now be advanced th.ouas'the 

aperture created by the cutting 
catheter 40, causing organ structure 1 to stretch 
s-.ht.v Ci.e., about O.S^,. This stretch^: 3 
de xrable because it provides a blood seal around 
aeUvery sheath 20 to prevent bleeding into che chest 
10 cav.ty. oelivery sheath 20 can now be used to 

-croduce other catheters (including cameras, for 
example) from the femoral artery in-o ^ho J 
for- <-K« "^itery m^o the chest cavity 

ror the purpose of diagnosis or intervention (e g 
grafts or TMR laser surgery). 
15 . 

To minimize patient i-T-atim^' ^ ^ ■ 

^ Hdi-ienc rrauma, aeliverv 

=h«ch 20, cuttin, catheter ,0 and centering w., 30 

all preferably coupled to and controlled by a 
controller located on the o.t.lde o, the patient 

various methods and apparatus for deKverinu 
a .nstallin, plu„ in walls of or,an structures as 
well as methods and apparatus for proMotin, the c osin, 

:: a"!:',""'"" - ^truct^:: " 

25 X, : ° °" 'PPliC'tion No. 08/745,618, filed 

25 Novembei- 7 iqqk. r-,-.ij ^ -tiiea 
ince. 7, 1996, Goldsteen et al. U.S. patent 

application No. 08/639 i Qft i ^ , 

c ^o/ajy,ig8, filed April 23, 1997- anri 

' all of which are hereby 

incorporated by reference herein) . 

Thus, it is seen that a method and aooaratus 
creating an aperture at an access site in V 
patient. s existing tubular body organ structure and 
-king it possible to access specific body cavities 
Percutaneously, thereby minimizing patient trauma, 



20 



30 
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provided. one skilled in the art will appreciate that 
the present invention can be practiced by other than 
the described embodiments, which are presented for 
purposes of illustration and not of limitation, and the 
present invention is limited only by the claims which 
follow. 
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1- An apparatus for creating an aoerture a- 
an access site in a patient's existing tubuu; body ^ 
organ structure comprising: 

a delivery sheath insertable axially 
along the interior of a portion of said existing 
tuoular body organ structure; 

a centering wire insertable axially 
along the interior of said delivery sheath and adapted 
xor p.ercng through said patienfs existing tubular 
body organ structure at said access site; and 
a cutting catheter insertable 

a^xally .lo„, the interior of =,ld delivery sheath 
-id cutting catheter including . di.tai end edaptid 
for advancing through said patient's existing tubuiar 

foi ---"on to 

i-orm said aperture. 

,. ^ , ^''^ apparatus of claim 1 wherein said 

distal end of said delivery sheath includes a first 
selectively enlargeable structure disposed on its 
exterxor at a predetermined distance proximally fro. 
^ts d.3tal end for selectively preventing more than the 
Portxon Of said delivery sheath which is distal of sJll 
enlargeable structure from passing out of said tubu a 

rue ure via said aperture by selectively enlarging 
saxd f.rst selectively enlargeable structure. 

apparatus of claim 1 wherein said 
dxstal end of said delivery sheath includes a second 
selectively enlargeable structure disposed on its 
exterxor at a predetermined distance proximally from 
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its distal end for selectively preven-ino ^K 

of said Hoi,- preventing the portion 

of sa.d delivery sneath which is distal of said 

enlar.eable structure fro. passing bac. into said 

tubular structure via said aperture by selectively 

enlarging said second selectively enlargeable 

structure. 

. ^PP^"^"^ °f one of claims 2 

.hrough 3 wherein each of said fi„t and second 

enlargeable structures comprises an inflatable balloon. 

distal h''. ^PP^-^^tus Of Claim 1 wherein said 

dxstal end of said cutting catheter comprises a 
substantially circular cutting edge with an axially 

during formation of said aperture. 

distal /\ apparatus of claim 1 wherein said 

distal end of said cutting catheter comprises a 

axially aligned recess for accepting a tissue plug 
generated during formation of said aperture. 



7, 



The apparatus of claim 1 wherein ^^, 
portion ,e„t.. .e^cr^.Xe I J: 

deployment .na „.ov.x, but re.u„e3 its operatioLl 
shape once deployed. »tional 

8. The apparatus of claim 1 wherein the end 
por ion of sal. centering „i.e inclu.ea atruts mou^teT 
on aaid centering „i.e. aaid struts bein, resiliently 
b.ased to project from said center wire after the end 
portion Of said centerin, pierces through 
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inside to outside of said patient's existing tubular 
body organ structure at said access site. 

strut. ""^^ ^PP^"^"^ °f 8 Wherein said 

struts comprise: -=-tu 

a plurality of fingers spaced 
crcu^ferentially around said centering wire, each of 
saxd fingers being resiliently biased to pro ect ^ro' 
said centering wire. P-oject .ro.m 



10. The apparatus of claim 1 wherein 

:::::::a:: -'--^^ ---- at:::t :.r^ 

predetermined distance proximally from its distal end 
for selectively preventing the portion of said 
centering wire which is distal of said enlargeable 

: : : r : '"""^ ^^^^ ^^^^^ -^-^ ---- 

vxa said aperture by selectively enlarging said second 
selectively enlargeable structure. 

11. The apparatus of claim 10 wherein said 
enlargeable structure comprises an inflatable ballol. 

cuttin. II' ''''^ ^PP^^t"- Of Claim 1 wherein said 
substantially coaxially over said cutting catheter. 

13. An apparatus for creating an aperture at 
- access site in a patienfs existing tubula^ boly 
organ structure comprising; 

a delivery sheath insertable axially 
along the interior of a portion of said existing ' 
tubular body organ structure; 



wo 99/3S441 



PCT/US99/00I02 



- 15 - 



ng 



a^ona ^H ■ ^ ""t^'^i"? wire insertabie axially 
along the interior of said delivery sheath and adapted 
f r P.ercing through said patient- s existing tuL a ' 
body organ structure at said access site; and 

a cutting catheter insertabie 
substantially coaxially over said centering wir» and 

axd cut .ng catheter including a distal end includi 
a conical cutting edge adapted for advancing through 
- d pat.ent-s existing tubular body organ structure at 
sa.d access site to form said aperture. 

"^"^ apparatus of claim 13 wherein said 
dxstal end of said delivery sheath includes a Lst 
se ectxvely enlargeable structure disposed on its 
exter.or at a predetermined distance proximally f.om 

:r" ^^^^^^^^^ ^ -re'th:.h 

PC. ..on Of saxd delivery sheath which is distal of s 
enlargeable structure fro. passing out of said tubul 

saxd fxrst selectively enlargeable structure. 

distal end'!; ^PP-^tus of claim 13 wherein said 

distal end of saxd delivery sheath includes a second 

e ec,,.,,, enlargeable structure disposed on its 
exterxor at a predetermined distance proximally from 

Of saxd delxvery sheath which is distal of said 
enlargeable structure from passing bac. into said 
tubular structure via said aperture by selectively 
enlargxng said second selectively enlargeable 
Structure. 



e 

said 
ar 
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th^ouah : °f any one of claims 1. 

th ough 1. Wherein each of said first and second 
enlargeable structures comprises an inflat 



ttable balloon. 



17. The apparatus of claim 13 wherein the 
end portion of said center wire is deformable to 
-cxl.cate deployment and removal, but rescues its 
operational shape once deployed. 

18. The apparatus of claim 13 wherein the 
end portion of said centering wire includes struts 
-un ed on said centering wire, said struts being 

after the end portion of said centering wire pierces 
through from inside to outside of said natient's 
ex.sting tubular body organ structure a't said access 



s^rut. ^PP^^^tus Of claim 18 wherein said 

Si-ruts comprise: 

a plurality of fingers spaced 
cxrcumferentially around said centering wire, each of 

a d ceT" ' "^^^^-tly biased to project from 

said centering wire. 

• ''^^ apparatus of claim 14 wherein the 

end portion of said centering wire includes a 
selectively enlargeable structure disposed on its 
exterior at a predetermined distance proximally from 

Of said centering wire which is distal of said 
enlargeable structure from passing back into said 
tubular structure via said aperture by selectively 
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enlarging said second selectively enlargeabl- 
Structure. 



onl. k/'' ""^^ ^PP^"tus Of Claim 20 wherein said 
enlargeable structure conprises an inflatable balloon. 

22. The apparatus of claim 14 wherein said 
cutting catheter further includes a dilator posit oned 
substantially coaxially over said cutting caLte^ 

. creating an aperture at an 

access sxte in a patient 's existing tubular body organ 
structure comprising the steps of: 

,H • ''"^'''^ ^ delivery sheath axially along 

rL; " ' °^ '''' oZy 

organ structure to place a distal end of said delivery 
sheath near said access site; 

tho • . passing a centering wire axially along 

the interior of said delivery sheath; 

piercing through from inside to outside 

Tt IX ^°^y — — cture 

at saxd access site by causing an end portion of said 

centering wire to emerge from said distal end of said 
delivery sheath; 

passing a cutting catheter substantiallv 
cca.. ove. .... centering „i„ ..^^"^ 

the interior of said delivery sheath; 
^, , , forming said aperture by advancing a 

distal end of said cutting catheter through fro» inside 
- outside o, said patient 's existing tubular body 
organ structure at said access site by rotating said 
distal end; and 

^^^ancing said distal end of said 
delivery sheath through from inside to outside of said 
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patient .s existing tubular body organ structure at said 

tubular body organ structure at said access site and 
creating a fluid seal between saiH h t 
^^ir^ oecween said delivery sheath and 

said existing tubular body organ structure at said 
access site. 



24 . A method for creating an aperture at an 
structure comprising the steps of: 

fh. . P""ng a delivery sheath axially along 

or a: °' ' ^' tubuLr body 

Sheath " " ° ""'^^ °' ^^iivery 

Sheath near said access site; 

• . . a centering wire axially along 

the interior of said delivery sheath; ^ 

piercing through from inside to outside 

a said access site by causing an end portion of said 
centering wire to emerge fro. said distal end of said 
delivery sheath; 

coaxi.n ''""''^ ^ ''""'''^ catheter substantially 

coaxially over said centering wire and axially along 
the interior of said delivery sheath, said cutting 
catheter including a distal end which comprises a 
conical cutting edge; 

.. , , , forming said aperture by advancing said 

to o T ^""'"^ "^^^^^^ ^^--^^ from inside 

to outside Of said patient's existing tubular body 

organ structure at said access site; and 

^^'^^"'^i^^ said distal end of said 
delivery sheath through from inside to outside of said 
patient. s existing tubular body organ structure at slid 
access site, thereby dilating said patienfs existing 
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tubular body organ structure at said access site and 
sa.d existing tubular body organ structure at said 



access site. 



25. A method for creating an aperture at" an 
access sxte in a patient's existing tubular body organ 
structure comprising the steps of: ^ 9 n 

placing a distal end of a delivery 
sheath near said access site; 

. passing a centering wire axially along 

tne interior of said delivery sheath; 

piercing through from outside to irside 
Of saxd patient's existing tubular body organ structure 
a. sa.a access site by causing an end portion of said 
centering wire to emerge from said distal end of said ' 
delivery sheath; 

coaxiM. ''^"'''^ ^ """"'"^ catheter substantially 

coaxially over said centering wire and axially along 
the interior of said delivery sheath; 

^°^^^ng said aperture by advancing a 
distal end of said cutting catheter through from 
outside to inside of said patient's existing tubular 
body organ structure at said access site by rotating 
said distal end; and 

advancing said distal end of said 
delivery sheath through from outside to inside of said 
patient's existing tubular body organ structure at said 
access site, thereby dilating said patient's existing 
tubular body organ structure at said access site and 
creating a fluid seal between said delivery sheath and 
said existing tubular body organ structure at said 
access site. 
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access sJ'' ""''"^ ^P"^"" an 

access site m a oatienf s ^ , 

st-uct-nro ■ ■ existing tubular body organ 

st.ucture comprising the steps of: 

placing a distal end of a delivery 
sneath near said access site; 

■ passing a centering wire axially alona 

the interior of said delivery sheath; ^ 

. piercing through from outside to inside 

=t said access site by causing an end portion of said 
delivery sheath; 

co=xiallv ''"""^ ' substantially 

CO x.ally over said centering wire and axially along 

n interior Of said delivery sheath, said cutting 
catneter including a distal end which comprises a 
conical cutting edge; 

^ said aperture by advancing a 

distal end of said cutting catheter through from 
outside to inside of said patient's existing tubular 
body organ structure at said access site; and 

^'^''^''=^"9 said distal end of said 
delivery sheath through from outside to inside of said 
Pa^.ent s existing tubular body organ structure at said 
access site, thereby dilating said patient's existing 
tuoular body organ structure at said access site aid 

creating a fluid seal between salH h.i • 

• between said delivery sheath and 

said existing tubular body organ structure at said 
access site. 
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